INTRODUCTION
The tea plant is a perennial plant of the genus Camellia of the Theaceae family, which is green in all seasons, usually grown in high regions. Tea is the second most commonly drank liquid on earth after water. It is being consumed socially and habitually by people since 3000 BC [1] . The tea plant is grown in at least 30 countries, in various parts of Asia, Africa and the Middle East. There are 2 varieties of Camellia sinensis, Camellia sinensis variety tea (Chinese tea) grown in China, Japan and Taiwan and Camellia sinensis variety assamica (Assam tea) which is common in south and southeast Asia. Chinese tea varieties are grown in Turkey as well [1, 2] .
Green tea contains many ingredients; such as enzymes, polyphenols, alkaloids, nitrogen compounds, caffeine, essential oils, carbohydrates, pigments, vitamins, organic acids, aroma-forming substances, and minerals [3] [4] [5] . Epigallocatechin gallate (EGCG), a group of catechins, is a very effective antioxidant, believed to be a crucial substance in the therapeutic properties of green tea [6, 7] . In addition to green tea is a medical plant widely used by local people in India, China, Japan and Thailand for a long time [8, 9] . From this point on; some of the ingredients obtained from the tea are said to be beneficial to human health [1] .
It was determined that tea plants have antioxidant, anticancer, antiaging, and anti-inflammatory effects [10] [11] [12] . Several studies have tried to prove that regular use of green tea is preventive against some chronic diseases. Green tea is protective against coronary heart diseases, diabetes [13] , various types of cancer such as stomach and colorectal [8, 14] , breast, throat, prostate [15] . Also, green tea has been shown to be effective in regulating bone density, preventing obesity, protecting against UV rays, preventing hemolysis, aging and cognitive disorders [8, 14] .
In this study, it is aimed to determine the effect of the fertilization on concentration of 18 elements in the green tea leaves grown at 5 different region in Rize, Turkey. This study further investigate decreasing the amount of chemical fertilizers or searching alternative fertilizer methods.
MATERIALS & METHOD

Supply of plant samples
Rize; in the highest part of the Eastern Black Sea region 400 20'east and 410 20' between the northern latitudes, is located in northeastern Turkey. The pH of 99 the soil where green tea is collected is around 3.14-5.88. The average annual rainfall over 2000 mm, the dispersion of rain by month should be regular, at least 70 % relative humidity and soil. Tea is collected three times in a year. First collection is in May, second is in July, and the third is in August-September. Green tea with and without manure in the soil were collected in five separate regions in an area of 2 kilometer from-Rize, in Turkey (5 fertilized and 5 unfertilized tea leaves were taken from this region ( Table 1) ). Manure content is that: N, NH4-N, P, K, in 50 kg package. 60-70 kg of manure per hectare is applied at the end of March. Green tea samples (five) used in our tests were collected from a tea garden at the first collection periods in May 2018. Leaves on top branches of tea plants were collected, placed in a sealed plastic bag and immediately transferred to laboratory. Before extraction, an extensive literature search was carried out to find out the most effective and suitable extraction procedure. Green tea leaves were liofilised by Telstar LyoQuest (P: 0.2 milibar, 24 hours) and stored -20 ∘ C. Situation of manure in the tea fields are detailed in Table 1 .
Preparation of ICP-MS Standards and Solutions
Firstly, for the measurement of Co, Se, Na, Mg, K, Ca, Mn, Fe, Cu, Zn, Al in tea leaves standard solutions were prepared. For the measurement of alkali metals (Ca, Mg, Na, K) to be healthy, standards should be prepared as ppm (mg/L) and others (Cd, Pb, Hg, As, In this study, green tea samples were collected from an area of throughly 600-650 meters above sea level in Rize. Green tea with and without manure in the soil were collected in five separate regions in an area of 2 kilometer.
ICP MS test procedure
Fresh tea leaves were dried for 24 hours and then placed in a microwave. Microwave acid digestion procedure was as follows: Place a TFM vessel on the balance plate, tare it and weight of the sample. Introduce the TFM vessel into the HTC safety shield. Add the acids; if part of the sample stays on the inner wall of the TFM vessel, wet it by adding acids drop by drop, then gently swirl the solution to homogenize the sample with the acids. Close the vessel and introduce it into the rotor segment, then tighten by using the torque wrench. Insert the segment into the microwave cavity and connect the temperature sensor. Run the microwave program to completion. Cool the rotary by air or by water until the solution reaches room temperature. Open the vessel and transfer the solution to a marked flask.
Measurements of multi elements in the tea leaves were performed using the Agilent 7700x ICP-MS. The samples were directly put into the ICP-MS system using a standard peristaltic pump with Tygon pump tube (internal diameter of 1.02 mm) and ASX-520 automatic sampler. Analyses were executed in time resolve analysis mode using an integration time of 3 ms for all stages. A rinse solution containing 1% nitric acid was used to provide sample washing during each stage. The general settings of the Agilent 7700x system are detailed in Table 2 . Our analysis conforms to the EPA 6020 standard. 
RESULTS & DISCUSSION
Environmental pollution is one of the most important factors that threaten life.Unconsciously used chemical fertilizers for more products in agriculture threaten the all living life balance. On the other hand, this chemical manure content has a negative effect on substance cycles in nature. These two basic problems cause us to think seriously about plant growth and the use of chemical manure for more products.
100
Black tea is a very popular drink in our country. In other words; the tea in the cup is consumed more by the people, in some parts of our country than the water in the cup in some periods of their lives. In this study, the concentrations of 18 elements in the leaves were analyzed by using the ICP-MS device in order to investigate the effect of use of manure on tea plant on 5 different soils in Rize. The results of multi-element analysis in green tea leaf samples are given in the table below (Table 3) . When manure was used in tea, the concentration of Li, Mg, K, Al, Ca, Cr, Mn, Fe, Cu, Zn, As, Se, Cd, Pb elements increased and Na, Co, Ni, Hg values decreased (Fig 1)  (Fig 2) . As a result of the use of manure required for tea, a change was observed due to the binding of minerals.
Taskin and his colleagues (2015) stated the following results regarding a study: K ; about 21. 106 (µg kg -1 ), Ca; about 1685. 105 (µg kg -1 ), Mg; about 22. 106 (µg 101 kg -1 ). In our study; concentration of K was measured at lower than this value in tea with manured, concentration of Ca was measured in some places less than this value and concentrations of Magnesium measured at lower than this value (Fig 3) (Taskin et al. 2015). The graph of our study of Ca, Mg and K values is shown below.
The comparison of the average values of the 18 elements in the green tea leaf with and without manured is given in the graph below (Fig 4) . Decrease in concentration of elements; it can be attributed to the inability of the tea plant to get them enough from the soil. The element concentrations in the tea grown in fertilized soils M a n u r e f r e e 1 M a n u r e f r e e 2 M a n u r e f r e e 3 M a n u r e f r e e 4 M a n u r e f r e e 5 M a n u r e d 1 M a n u r e d 2 M a n u r e d 3 M a n u r e d 4 M a n u r e d 5 -- 
CONCLUSIONS
The difference in the physical growth of this chemical fertilizer usage to the tea plant should be compared very well in terms of human health and benefit and harm. When this aspect of the study is examined, more and different studies are required. The increase in the concentration of elements in green tea leaves may suggest that the soil may be rich in these elements or may be due to use of manurate. After this study, a larger scale study will be planned. It is designed to include examples of the three tea cultivation periods (May, July, August-September) from other cities of the Black Sea region and the use of other manurate samples.
